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INTRODUCTION

This report details the development of a gun wear data bank used to store and
retrieve firing data. These data can be used tojq% generate or check out proposed gun
wear models, A) compare the gun wear rates of various gun systems, ( study the effect
of firing schedule on gun wear, and * aid in predicting wear rates for proposed gun
systems.

BACKGROUND

Attempts to predict gun wear rates in order to reduce costly empirical determinations
include (1) expressions that relate wear caused by a reduced charge round with wear
caused by a full charge round1 ,2, (2) calculations of bore surface temperature 3 ,4 , and (3)
semiempirical methods of estimating gun wear rates and gun life4 , 5.

It has been necessary to employ both theory and empiricism when devising a method
of gun wear prediction. Accurate prediction of gun wear by theoretical methods alone has
not been successful because gun erosion is not a simple phenomenon. For example, the
attempts of Nordheim, et al. 3 and Jones and Breithart 6 to predict gun erosion based on
melting of the steel at the bore surface were not sucessful because the steel does not melt
in most guns. 3

The purely empirical methods of predicting gun wear have not been successful because
there are too many variables affecting the wear of a gun. For example, Riel's empirical
formula 2 to relate gun wear caused by a reduced charge with that caused by a full charge
implies that the charge weight is twice as important as the propellant energy level in
causing erosion. This (combined with knowledge of interior ballistics and a bit of
thermochemistry of propellants) leads to the unlikely conclusion that gun wear may be
reduced by substituting higher-flame-tmeperature (or more energetic) propellants for the
current propellants. The problem is that an empirical prediction scheme was devised without
adequate data.

Semiempirical methods of predicting gun wear include those of Frankle and Kruse5

and Smith and O'Brasky. 4 Frankle and Kruse determined the empirical constants used in
their method from published estimates of wear rates for various cannon. These data are
easy to use, but do not normally give any information concerning the effect of firing rate
on gun wear. In addition to these official gun wear estimates, Smith and O'Brasky used
actual firing data in constructing and verifying their method of predicting gun wear. The
labor involved in the use of these actual firing data was considerable; this limited the



amount of data examined. Had the firing data been available in an easy-to-use computerized
format, more data could have been considered and the accuracy of the gun wear prediction
method improved.

Use of the data bank outlined in this report should help in future attempts to derive and check
out improved gun wear prediction schemes by making the available data more accessible. It should
also serve as a convenient source of data to review the wear history of the particular gun type.

APPROACH

The computer language used to construct and access this data bank is CDC FORTRAN7 .
This data bank was designed to make it feasible to store all medium- and major-caliber (3 in. and
above) gun firing data on a computerized medium and to retrieve the data desired with a minimum
of effort and computer time. The file type chosen, the FORTRAN mass storage file, has the
following advantages for this type of data:

1. Records can be conveniently and rapidly stored and retrieved in any order.
2. By the use of subindices, groupings of the records are possible.

A FORTRAN mass storage file must reside on disc storage. Since the volume of firing data
accumulated by the various proving grounds is immense, the mapping of several logical numbers
into one machine word would be a space-saving measure for long-term disc storage.

Star gauge, firing, and comment data are stored. The star gauge data used to determine the
wear state of a gun consist of measurements of the inside diameter of the gun bore at various
points along its length. The firing data include (1) what was fired (propellant weight and type,
projectile type, wear-reducing liner type, etc.), (2) the conditions under which it was fired
(temperature, rate of fire, time, etc.), and (3) measured performance data (peak pressure and
projectile velocity). These data are used in various wear-rate prediction schemes. Provision is made
to add alphanumeric comments to the data bank. These comments might concern unusual wear
conditions, special gun construction details, special instrumentation, or similar items.
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PROCEDURE

This data bank employs four separate programs to input, sort, and output data.. A
group of subprograms is available for use by all of the programs. Each of these programs
deals with data on local file TAPE4. Figure 1 shows the order in which the various
porgrams of this data bank may be executed.

I DATA ENTRY VIA
BANKN

IF
NECESSARY SORT DATA VIA

OUTPUT DATA VIA OUTPUT DATA SMMARIES VIA
BANKOP

Figure 1. Execution of Gun Wear Data Bank Programs

Program BANKN is used to store data in the data bank. Data are stored on local file
TAPE4; this file should be cataloged or extended as a permanent file. A separate
permanent file should be used for each gun type (3"/50, 5"/38, 5"/54, etc.), but data
from all guns of a given gun type will normally be stored on one file. The format used
for the input of data is outlined in Appendix A, and the data structures used to store the
data are outlined in Appendix B.

A data record is created for each firing date, stargauge report, or comment entered.
An entry is created in the ISEAS array for each of these data records; these entries
contain references to the data record. These data records do not have to be created in any
particular order, nor do all records for one gun have to be created before records for
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another gun can be created. It is, however, necessary that program BANKL be executed for
a given gun before data are output for that gun (follow the procedure outlined in
Appendix A) to sort the ISEAS array by date. This ISEAS array is then used to help the
computer find the desired data records. See Appendix B for the word structure of the
ISEAS array.

Appendix C outlines methods of outputting data from the data bank by using
programs BANKO and POINT. Program BANKO is used to retrieve and output data. All
available data may be output for a given gun number, or the data output may be limited
(as outlined in Appendix C). Program POINT is used to compile and output a summary of
the data in a form convenient for plotting by a user program.

Appendix D contains the programs used by the data bank; Appendix E contains flow
diagrams that will help clarify the programs listed in Appendix D. The programs used by
the data bank are listed in Appendix F. Appendix G contains sample output for several
computer runs.

RESULTS AND CONCLUSIONS

Computer codes to construct and to retrieve data from a gun wear data bank have
been written. Data have been entered, and the codes have been validated. Further data
entry awaits additional funding.
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APPENDIX A

DATA INPUT



Data are entered into the data bank when PROGRAM BANKN is executed. A card
(or group of cards) is designated by a card code in card columns I through 5. This card
code is designated [CD; the last digit of this number should be in column 5.

The first time a data file (gun type) is opened, use ICD = 1. Then starting in
column 6 of this card, input the following:

Card
Variable Field Columns Description

CODE A10 6-15 Alphanumeric gun description

NGI 15 20* Number of long stargauge readings
(K 100)

NG2 15 25* Number of short stargauge readings
(< 12)

NOB 1 15 30* Number of the origin reading for the
long stargauging

NOB2 I5 35* Number of the origin reading for the
short stargauging

DIAM F5.3 36-40 Gun caliber (in.) (use decimal point)

NDAYS Is 45* Estimated number of firing days

*Last digit of the number should be in this column.

Follow this card with a list of long stargauge distances from the reference point; use
16F5.2 format. Then list the short stargauge distances in 16F5.2 format.

Lines I to 5 (Figure A-I) list the above data in the correct form for the 16"/50 Mk
7 gun. Note from line 1 that there are to be 39 stargauge readings in each long gauging
and six starguage readings in each short gauging (the first such reading corresponding to the
origin of rifling for both the short and long gaugings), the gun caliber is 16 in., and the
estimated number of firing days per gun is 75. The distance from the breech face to each
of the 39 long (W) gaugings is listed in lines 2-4, and the distance from the breech face to
each of the short (normally -) gaugings is listed in line 5. Note that these cards appear
only when the data file is started, not on subsequent runs.
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The first time that data are written for a particular gun number, ICD = 2 is used.
Enter the gun number on this card, being sure the last digit is in column 10 (see line 6
of Figure A-I, for a sample).

ICD = 3 is used as the first card (other than ICD = I or 2) of an input deck for a
given gun number. The gun number is entered in columns 6 through 10 (15 format), and a
pressure factor in FS.0 format is entered in columns 11 through 15. Now pressure data are
stored in this bank in kpsi; if other units are used to enter the pressure data, a pressure
factor is entered to multiply the pressure readings before storage in the bank. For example,
I tsi(Cu) = 2688 psi; therefore, if the pressure data are in tsi(Cu), a pressure factor of
2.688 is used. [Line 7 of Figure A-I gives a sample of such a card. This card indicates
that data are to be entered for gun number 396 and that the pressure readings are in
tsi(Cu). I

Following the ICD = 3 card, data are input for the gun number listed until a card
with ICD = 0 (or blank). 2, or 3 is encountered. ICD = 0 will properly terminate program
execution; ICD = 2 or 3 has been previously explained. ICD = 11, 12, or 13 is used for
the input of one day's stargauging, firing, or comments, respectively. For any of these, the
next 15 card columns (columns 6 through 20) contain the month (e.g., I for January, 12
for December), date (I through 31), and year (last two digits only) in 315 format.

For stargauge data (ICD = 11), enter the number of readings available for the point
up (X) readings and point down ('t) readings in columns 31 through 40 in 215 format. The
number of X readings should be 0, NGI, or NG2; the number of -f readings should be 0
or NG2, where NGI and NG2 are given under ICD = I above. Plug gauge readings (if
available) are given in A5 format beginning in columns 21 or 26 (or both).

Follow this card with a list of measured gun diameters for the X stargaugings in
16F5.3 format. The distance from the reference point to the point where the diameter
reading is taken was given under ICD = I for either long or short stargauging. (Omit this
if there are zero A gaugings.)

Similarly, the -y stargauge diameters are listed (if any) for the distances listed for the
short gaugings. These readings are listed on a card separate from the A readings. Lines 8-12
of Figure A-I give the input for a stargauging performed on June 16, 1969. Thirty-nine A
readings and six y readings are listed; the first -f reading is 16.427 in.. and the first Y
reading is 16.428 in.

For firing data (ICD = 12), enter, beginning in column 31 in 515 format, the number
of indexes of powder used, the number of projectile types used, the ambient temperature
(OF), the number of rounds previously fired from the gun, and the previous equivalent
service rounds (ESRs) shot from the gun. If desired, a wear measurement may be entered
in columns 21 through 25 or columns 26 through 30 (or both).
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The second card of this sequence lists the propellant index (10 columns of
alphanumeric data per index) and the projectile types (10 columns of alphanumeric data
per projectile type). If more than eight such fields are needed, use an extra card. Lines
13-14 of Figure A-I show that on June 12, 1969 a firing took place using SPD 10293
propellant and inert 1900-lb projectiles, the ambient temperature was 76°F, and 486 rounds
had previously been fired through this tube.

The next card used will be the firing setup card (ICD = 15). List the case, plug,
wad, wear-reducing agent, primer, number of the propellant, number of the projectile, and
propellant conditioning temperature in 5AI0, 212. 13 format beginning in column 6. Use an
ICD = 15 card whenever the data on the previous ICD = 15 card are not valid for the
next round. The ICD= 15 card image of line 15 of Figure A-I indicates that the Mk 15
Mod 3 primer was used with the first propellant (SPD 10293) and first projectile type
(INERT 1900). The propellant was conditioned at 90*F. As this is a bag gun, no case,
plug, or wad are noted. No wear-reducing agent was used with these rounds.

To list round-by-round data (for one round), use an ICD = 16 card. List, beginning in
column 6, the time (24-hr clock), charge weight (ib), pressure (kpsi/pressure factor), and
velocity (ft/s) in 15, F5.2, F5.1, F5.0 format. Lines 16-19 of Figure A-1 give examples of
this type of card. Note from line 16 that, at 9:57 a.m., a 670-lb charge yielded a chamber
pressure of 11.5 tsi(Cu) and a projectile velocity of 2529 ft/s.

Burst data are given by an ICD = 17 card or card sequence. On the first card (the
one with "17" in columns 4 and 5), place the time (24-hr clock) of the first shot of the
burst, the charge weight per shot (lb), the rate of fire (rd/min), the number of rounds in
the burst, and the pressure of the last round fired (kpsi/pressure factor) in I5, F10.2,
FI0.0, 110, 10.1 format. Place a I in column 51 if velocity data are available for the
burst.

If a I is in column 51, follow this card with a list of velocities (ft/s) of rounds in
the burst. Use 1615 format, and use as many cards as necessary to list all the velocities.
Leave a blank if velocity data are missing for a round.

When data for all rounds are listed for the day's firing, terminate by using a card
with ICD < 13.

An ICD = 13 card is used to initiate a comment. The number of comment cards
following this card is listed in 15 format beginning in column 21. Each comment card used
is assumed to contain 80 columns of alphanumeric data. Lines 20-21 of Figure A-I indicate
the proper format for entering a comment. The comment pertains to the date, which is
June 14, 1969; and, the one-line comment is "THIS IS A SILLY COMMENT."

A-4
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Program BANKL should be executed after all data for a given gun. are entered or
before any attempt is made to recall any data for this gun (with POINT or BANKO).
BANKL expects the gun number to be entered in 15 format on the first card; subsequent
cards may be used with the same format to reference other guns. Use a blank card as the
last card of the input file for BANKL. BANKL sorts the references to the records in order
of date (BANKO and POINT expect the references in order of date). BANKL may be
executed more than once for a given gun. This will be necessary if the data for a gun are
to be accessed by BANKL or POINT before all data are entered.
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APPENDIX B

DATA STORAGE



GENERAL SETUP

The data are stored in a FORTRAN mass storage file with one level of subindexes. A

numeric main index and numeric subindexes are used.* A separate file is used for each

type of gun for which data are to be stored. The amount of data written or read by one

statement is called a record.

The first record of the file contains general data concerning the gun - an alphanumeric
identifier, gun diameter in inches, the number of stargauge points to be stored, and a place
to keep track of what cases, plugs, wads, primers, and wear-reducing agents have been used
in the gun (30 words are allowed for each of the cases, plugs, etc.).

The second record is a listing of the distances from the reference point to 'where
stargauge readings are taken. Distances (in inches) are listed for a long stargauging (usually
20-35 points) and a short gauging (usually six points). The data are recorded in A format,
five characters per distance (or two distances/word); the program will decode (or internally
read) the data in F5.2 format.

GUN REFERENCES

The third record contains an array, ISEAM (2,200), which contains data to aid in
locating each gun for which data are stored on the file. Table B-I lists what is stored in
this array and where. (The first word refers to the first word for the gun in question, and
the second word refers to the second word for that gun.)

All charge weight data are stored as 6000 CW/d 3 , where CW is the charge weight in
pounds and d is the caliber of the gun in inches. Units of other variables are given in the
tables or writeup telling how the variables are stored.

Table B-1. Data in ISEAM Array

Word Bits Description

1 1-15 Total number of rounds fired in gun
1 16-30 Maximum charge weight ever used in gun
1 31-45 Maximum velocity of any round shot from gun (ft/s)
1 46-60 Gun number
2 1-12 Number of subrecords (i.e., days of firing, stargauging.

etc.); this is a flexible limit used by the program
and will be changed by the program as necessary

2 13-24 Maximum pressure (psi/100) ever achieved in gun

*A description of how to use a FORTRAN mass storage file is given in: Control Data Corporation, FORTRAN EX TENDED, Version
4, Reference Shawl (Revised Edition), Publication #60305601K, March 1976.
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Table 0-1. Data in ISEAM Array (Continued)

Word Bits Description

2 25-36 Maximum stargauge reading
2 37-48 Maximum burst length (rd)
2 49-60 Maximum burst rate-of-fire (rd/min)

Now INDEX, the main file index, is dimensioned at 201. The last space (201) is
unusable, and three spaces have been used (1, 2, and 3) to reference the first three
records. The fourth element of INDEX contains references to the subindex for the same
gun that is referenced by the 4 th word pair of ISEAM. This correspondence is maintained
for the fifth, sixth, etc., words up to a maximum of 200; thus, data for 197 guns may be
stored on this file.

SUBINDEXES

At any time, the subindex being used is INDEXS dimensioned at 1001; thus, 1000
records per gun are permitted. They are now considered to be numbered 1, 2, 3, ... n,
which results in n such records (n < 1000). The first such record is ISEAS, dimensioned
at 2 and 1000. ISEAS bears the same relationship to INDEXS as ISEAM bears to INDEX.
Thus, up to 999 data records can be referenced for each gun.

The first word of each ISEAS pair (except the first pair) contains the data listed in
Table B-2.

Table B-2. Data Always Found in lst Word of ISEAS Pair

Bits Description

52-60 Year (1900 would be 0, 1901 would be 1, etc.)
43-50 Month and date; if this field is called IDATES, the month is

(IDATES - 1)131 and the date is IDATES - 31 * month
1-3 ICOD (values have meaning given below):

0 Plug gauge date only
I Stargauge record
2 Not used
3 Firing data; no rapid fire
4 Firing data; includes rapid fire

5-6 Not used
7 Comment (an alphanumeric comment)

B-2
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If ICOD is 1, the first word of the ISEAS pair contains the origin readings (in./1000)
for the X and -y stargauge readings in bits 13 through 27 and 2" through 42, respectively.
The second word of the ISEAS pair will contain the number of words in the referenced

record in bits 1 to I1 and the number of the record referenced in bits 12 to 21.

If ICOD is 3 or 4, the additional information listed in Table B-3 is contained in the
ISEAS pair.

Table B-3. Information Contained in ISEAS Pair for ICOD = 3 or 4

WA Bits Description

1 31-42 Number of words in referenced record
1 16-30 Maximum rate of fire (0 if ICOD = 3) (rd/min)
1 4-15 Number of rounds fired on date referenced
2 46-60 Maximum charge weight for day
2 31-45 Maximum velocity for day (ft/s)
2 22-30 Maximum pressure for day (psi/100)
2 12-21 Number of the record referenced
2 1-11 Maximum burst length (rd)

If ICOD = 7, the second word of the ISEAS pair will contain the number of words
in the referenced record in bits I to II and the number of the referenced record in bits
12-21.

STARGAUGE RECORDS (ICOD = 1)

The first word of a stargauge record contains the number of , readings in the right
side of the word and the number of -, readings ending in bit 31. The second word
contains two plug readings; and, the format used is 2A5. (In the 5"/54 gun, the first of

these plug gauge readings is to be the Mk 2 Bore Erosion Gauge Reading, and the second
is to be the Projectile Seating Distance Gauge Reading.)

The A stargauge readings are listed starting in the third word. The readings listed are

in in./1000; and, the numbers are regarded as 15-bit integers. Four such readings are stored
per word. The y stargauge readings follow the X readings, but they start in a new word.
Note that the distances at which the stargauge readings were taken are stored in the
second record of the file and are not repeated.
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GUN FIRING DATA RECORDS

The first word of this record contains two five-character alphanumeric fields - the first
is the previous number of rounds fired, and the second is the ESR on the gun to date.
The second word contains two plug gauge readings in 2A5 format. The third word contains
the ambient temperature (*F), the number of propellant types (m), and the number of
projectile types (n) used in that day's firings (encoded using 13, 212 format).

The next m words each contain a 10-character alphanumeric description of the
propellant type, which is followed by n words, each containing an alphanumeric description
of one projectile type.

The balance of the record contains setup words, round words, and burst word
sequences as outlined in Tables B-4, B-5, and B-6, respectively. A setup word should be
the first word of this sequence (a new setup word is required whenever the data listed in
this word changes). The setup word,, for the most part, contains references to other data.
(Note that the first record of the file contains a listing of cases, plugs, wads, primers, and
wear-reducing agentf and that m propellants and n projectiles used this day have been
listed). Table B-4 gives the item referenced and the bits containing the reference to the
item. The reference number tells the user to pick item 1, 2, ... , or n from the list. This
word also contains the quantity (powder conditioning temperature +100) in bits 10 through
18; bits I through 9 are zero. The zero in bit I identifies this word as a setup word.

Table B-4. References Contained in Setup Word

Bits Referenced

55-60 Case
49-54 Plug
43-48 Wad
37-42 Primer
31-36 Wear-reducing agent
25-30 Propellant
19-24 Projectile

B-

- l'l.' l' " . . ." ' II m - ... .. ., ,J i r . ... '% -



Table B-5. Data in Round Word

Bits Data

46-60 Time of day (24-hr clock)
31-45 Charge weight
16-30 Velocity (ft/s)
4-15 Pressure (psi/100)
1-3 The number I

Table B-6. Date in First Two Words of Burst Sequence

Word Bits Data

1 46-60 Time of day (24-hr clock)
1 31-45 Charge weight
1 16-30 Number of rounds in the burst
1 4-15 Maximum pressure for the last round (psi/100)
1 1-3 The number 2
2 46-60 Rate of fire (rd/min)
2 2 One if velocities are available for this burst

If velocity data are available, the data are stored 15 bits per velocity (four velocities
per word) starting in the next word. Velocities are in ft/.

COMMENT DATA

The first word of a comment record contains the number 4 in the right-hand side,
and the number of words is the comment ending in bit 31. (The number of words in the
comment is eight times the number of comment cards.) This is followed by the comment.

B-5
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APPENDIX C

DATA RETRIEVAL



BANKO is usually used to retrieve data from the data bank; however,- POINT may be
used for obtaining certain data to plot or may be used when very limited data are desired.

BANKO expects input in a form similar to that expected by BANKN- a card code
ICD in IS format followed by a 75-character alphanumeric string DATA to be decoded.
(DATA starts in card column 6.) ICD-- 0 (or blank) properly terminates program
execution. If ICD = 1, enter the number of gun numbers to be considered, and the gun
numbers in 1515 format. If ICD is greater than one but less than 10, enter two numbers
(AMINV and AMAXV) in 2F5.0 format. A given gun number will be chosen if the
maximum value for the parameter called for by the choice of ICD lies between AMINV
and AMAXV (Table C-1).

Table C-1. ICD and Corresponding Parameters (2 < ICD < 10)

ICD Parameter

2 Velocity (ft/s)
3 Charge weight (lb)
4 Number of rounds shot to date
5 Rate of fire (rd/min)
6 Number of rounds per burst
7 Stargauge readings (in./1000)
8 Peak pressure (psi/I000)
9,10 Not used

If ICD is greater than 10, it is desired to choose records for a gun number (or
numbers) that have been previously selected. The data in the selected records are then
printed out.

If ICD = 11, enter the number of records for each gun to be printed and the record
numbers in 2513 format.

If ICD = 12, the records are selected by date and record type. The DATA part of
this card is defined as having 1515 fields. The first three fields are the starting date
(month, day, and year; the year is the calendar year less 1900); the second three fields are
the ending date; and the seventh field is the number of record type codes, which are listed
in the remaining fields (Table C-2). Data records are selected only if it is in the date range
selected and is of a type listed in the list of record codes.
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Table C-2. Record Type Codes

Code Record Description

0 Plug gauge data only

I Stargauge record
3 Firing data; no rapid fire
4 Firing data; rapid fire

7 Comment record

If ICD = 13 or greater, enter two numbers (AMAXV and AMINV) in 2F5.0 format.
A record will be selected if the desired parameter (as listed in Table C-3) is greater than

AMINV but less than AMAXV. (lCD = 17 calls for stargauge data, and other values of

ICD call for firing data.)

Table C-3. ICD and Corresponding Parameters

ICD Parameter

13 Maximum charge weight (lb)
14 Number of rounds fired that day
15 Maximum rate of fire (rd/min)
16 Maximum burst length (rd)
17 Origin reading (in,)
18 Maximum peak pressure for the day (psi/100)

19 Maximum velocity for day (ft/s)

Program POINT expects unformatted data as input. The first card (or line, if entered

from a terminal) should have the gun number and a round count code. (If the gun
number is 396 and the code is 1, the line would read 396, I). Round count codes are
given in Table C-4.

Table C4. Round Count Codes

.Code Action

I Count number of rounds fired from data in ISEAS array
2 Obtain number of rounds fired previously from data in record
3 Obtain ESR (equivalent service record) on gun from data in record
4 Count ESR from data in ISEAS array
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These ESR (or, for Army users, equivalent full charge) factors are calculated based on the
wear estimation methods of Smith and O'Brasky*. If this is not satisfactory, the user may

substitute his own FUNCTION PESR to compute ESR factors by his specifications.

The second card or line entered should contain the stargauge selection code (I for X

readings, 2 for y readings), the number of stargauge distances of interest, and the distance
from the reference point to the points of interest. (Make sure stargauge readings are
available for the distances listed!)

If data for additional guns are desired, repeat cards I and 2 for each gun. If a gun
number of 0 is entered, the program stops.

*C. S. Smith and J. S. O'Brasky, Pr'eiminwry Calculations for the 203mm Marine Corps Gun Howitzer Propulion Package, Naval
Surface Weapons Center, Dahlgren Laboratory Technical Report NSWC/DL TR-3734 (Appendix B). Dahlgren, VA, August 1977.
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APPENDIX D
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PROGRAM BANKN

PROGRAM BANKN (INPUT,OVTPUTTAPE4,TAPEtzINPUT,TAPE~sOUTPUT)
IMPLICIT LOGICAL (E)
COMMON INDEX (261),INDEXS(156IIISEAN(2,200lISEAS(2,1011,

I 0ATA(8VvSG1 ClOD) SG?( 12) SG(S61
COI4HONIONE/ OOOENGANGBNOINOSZOIANN4GNRECMSAVEIPSAVE2,
I CASE(39 ), PLUG(30 ), IEAO(33 ), PRINER(30 ), AGENTf3U
INTEGER DATE
DIMENSION RECI(160)1 ITOREIWOU),DAIE3,SG56,1PROL(30,

I PROJ(3UISR1(ID0),SR2(1?)
EQUIVALENCE *RECICODE)
VIPENSIOK IDATE(12)
DATA IDATE /3H JAN, 3HFE 8, SNHARCH, SH APRIL, 3HMAv, IH JUNE,4#4JuLY,

1 3HAUG,hMSEPT,3NOCT9314N0V93HDEC/
IFUN (I,J,K,L,MlzOR (SHIFT (II451 ,SHIFT (J,30) $SHIFT (Ko151,SOHM

VATA BLANK/i3H /vEOPEM/*FALSE./9NRECf4/?11f
NCASE=NPLUG4NWAO=NPRIMER=NAGENTa I
CASE(t)=PLUGft12WAD~1=PrIPER(t) =AGENT(1)zSLANC

10 READ (1,1001P ICO,DATA
1000 FOPHAT (15,7AIOAs)

126 ICCt=ICD,1
GO TO (9,t,2,31, ICOt

9 CALL WFITMSf ',PECI,16U,1,-1)
CALL WRIT"S f4,ISEANE.U0,3,-ll
CALL CLOS"Sf 4)
IF (OATACI) .EQ. BLANK) STOP I
GO TO 16

I DECODE (75,fU02,DATA) CODE,t4GANG,NoBI,N082,OIAWNOAYS
t602 FORMAT fA109,15,F5.3,I5)

CALL OPENNS F 16,INDEX,?01,0)

NG lHlz£NG AG 3 1

READ (1,1004) ISG(I),IzI,NG'4)

FEADO1,190a) (SG(I),I=NGI'41,NGl
1004s FORMAT ISAIII

CALL WRIT"S I 4,SGNG,?)
CALL WRITHS * '.,RECt,161,I)
CALL WRITMS I 4oISEAHNl9U,031
CECODE (560JI0U6,SG) (sGi(I),I:1,NGI)
DECODE (200,1096,SG(NGIH1))CSGZ(I3,Im1,NG2)

1006 FORMAT (11235.2)
WRITE (2,19901 COOEv.OIAM

1001 FORMAT ( 681GUN IS All, 3H4 OFFID.3,1?H INCHES DIAMETER.)
WRITE f 2,1316) SGI(NOS1)9SG2(N092)

1010 FORMAT (20NIORIGIN OF RIFLING =F7.2,3m ORF7.2, 6)4 INCHES.)
WRITE (2,1612) (SGtII)qI=1,NGI)

£01? FORMAT tIN5SX19HLONG GAUGING POINTSftlXt2FIU.?))
wRrTE (Z910141 (SGP(I)pI=1,NG2)

1014 FORMAT £IMD58X20HSHORT GAUGING POINTSIIX12Ft@*21
EOPENs.TRUEj
60OTO 1s

2 IF (EOFEN) SD TC 100
C -- CALL ONLY WEORE THE FIRST TIME DATA IS WRITTEN FOR A GUN.

CALL OPENRE t 4)
EOPEW*u.TRUE.I

too DECODE 75,IIUD1,0ATA) IGUN
CALL GUNCAL I l.,GUN9ENEXTJJI
if (ENEXTI GO TO 15
PRINT 1316

131t FORMAT (STI4IATTEMPTEO TO OPEN FOR 1ST TIPE GUM FOR WHICH DATA EXIS
ITS)
STOP 2

199 CECODE (?5,11199OATA) NODA'VS
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1019 FORMAT (SXISI
NRECSS24NOOAYS*t5
If (NODAYS .30. 6 *OR* NRECS *GE, 500 tWECSu5S0
00 116 1a1URECS

It@ ISEAStII,)4tSEAS(2,!)uINOEXS(I)33
ISEAM ( ,JJ)*SHIFT (IGUN4)
ISEA14 (29JJI*NRECS
CALL STINOX 4 I&PINOEXS,NRECSI
CALL VRITMS t 4#ISEAS,Z*NRECSo1)
CALL STINOX 0 I.,INDEX ,NRECH1
CALL NPITHS I 4INOEXSNRECS*1,pJJv191)
GO TO 10

3 E.J=z.FALSE.
IF 1EOPEN) 6O TO 115
CALL OPENRE 1 4)
EOPEN=.TRUEI

11! DECODE (75,1313,OATA) IGUN,PRESF
3613 FORMAT (15#FS#O)

IF (PRESF .10. 0) PRESFuI.
CALL GUNCAL f a,IGUN,ENEXT,JJI
If (ENEXT) STOP 3

A ~NRECSwANO(7f779pSEA(2pJJ)1
CALL REAMWS 0 ##,INOEXS9NRECS,JJ)
CALL STINON I %,INOEXS,NRECS)
CALL READNS I'.,ISEAS924RECS,13

120 READ f1,10903 ICO,DATA
121 ICOHzICD-10l

IF (ICON) 125,0125,130
125 CALL WRIT"St 4,ISEAS,2-NRECS,1,-1I

CALL STINOX * P49INOEX ,NREC))
CALL WPIT"S f 49INDEXSvWRECS,JJ,-1,1)

C -- ADO TO "AIN SEARCH4 ARRAY
IF (.NOT. E3J) GO TO 126
CALL "ARRAY (ISEAH4fi.JJJ,ISEANf(2,JJ) ,NVELtMCWNRI)DTTRATENRDU,

1 M"DepMPRECS)
GO TO 126

130 CONTINUE
C -- URITE DATA TO FILES

EJJ*. TRUE.
GO TO 111,12,13) ICOH

11 DECODE 475919169OATA) DATE,PLUGI,PLUG2,NGlING?,ISTOIISTD2
1416 FORMAT (3I5i2A5,515

JKzJREC( ISEAS9DATE9NRECS91)
I~sOATEMI
WRITE (291811 IDATE(IC)OATEM2 OATE(?)

1e17 FORHAT(1NOA,3,.4M, 19,12)
PRINT 1020 ,NGI NG2,RLUGSPLUG2

1020 FORMAT I 1'41I5,?H UP AtJOISV264 DOWN GAUGINGS WERE TAKEN*/174 PLUG
IREADING 1 zAG91?94 PLUG READING 2 %AG)
IFINGI *EQ. 9) HG1SU
IF(NG2 *EQ. 1) NG2uO
ITCREfl)sNGl *OR* SHIFT(NG2,30)
ENCODE (11,122,ITOREMI) PLUGIPLUS2

1022 FORMAT (?ASP
10012I002as
ICOOuO
ICOUNT.?
IF INGI sEO; 0) GO TO 135
CALL GAUGINNG SR1 1, 9ITORE91C CUNT 9ISTOI)
ICOOI1

13! IF ING2 *E~o 10) 6O TO 141
CALL GAUGIN iNG2,SR2,12,ITOREICOUNIT,ZSTO2)
IC O22SR (WO92),

140 IOSISSRI (ff03
Jc1JK
if 1ISEAS4198K) .14E. 8) JKtxAN(SWI1FTISEASI2JK)-11),1777'N)
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CALL WRITHS £I.,1TORE91COUNTPJK1,-11
ISEAS(1,JgKl*OR (sWirFT(OATE(3),511,SMIFT(31-OATE(1I4OATE(Z),6Z3,

I SHIFT (1001,271,SI4IFT(ID02,121 ,ICOO)
ICODMO
ISEAS(20JKI*ICOUNT *OR. SWIFT(JICI,11)
NDD=NAXI(NOU8,10U11,062)
6O TO 128

12 DECODE £75,!316,pATA) OATEPLUG1,PLUG2,NPROLWPROJ,IANSOwRPRNESR
ENCODE 1I,3323,ITORE(1)) NRPR,NESR

1623 FORHAT (215V
WRITE (2,112S) WRPR,HESR

102S FOPI4AT (16,1114 PREVIOUS ROUNDS, r7,1414 PREVIOUS ESRG)
JKmJRECI ISEASDATE9NRECS,4)
IOUDATE( 1)
WRITE (2,161M IDATE (IC) ,OATE(2) ,OATE(3)
ENCODE 410,1122,ITORE-(2)) PLUGt,PLtJG?
ICOUNT=2
READ 1 1,1824) (PROL(I),JzlNPROLIIPROJII),XzI.NPROJ)

1024. FOR"AT LOAIIP
%OUxI§*( I+NPROL+NPROJ1
IF (IAF8 *EOo I *ANO. AND(1B,IANPI .EQ, 1) IAN~u!99.
ENCODE (KOU*$1026,ITORE(3)) ZAN8,NPROL,NPROJ,IPROLrI),I.1,NPROL),

I (PROJ(U,!.1,qNPROJ1
1026 FORHAT (13,212,3X,60AIG)

NRCTOT.HCWsNWEL.HqPRATE=NRDBzIC CD.,
ICOUNTatICOUN1 + KOU/'il
DIDN3w6001 ./fOIAM6DIAN4O1AN)

165 REPO ( 1,1011) ICDDATA
rcOH-zcO.1i.
IF fICoN)171171,1'.5

145 GO TO (151,255,160) ,ICDH
C -- FOUND SETUP

Ise MEOVE 175,112$,DATA) CASESPLUGSWAS,AGENTSPRIERS,IPROLIPROJ,
1 IRDTEWS

1328 FOP"AT (5AIU,212,13)
ICASE=LODK(CASES,NCASE ,CASE)
IPLUGzLOOK IPLUGSgNPLUG#PLUG)
IWADs LOOKC *WADSNWADWAD)
IAGENTaLOOK OAGEt4TS,NAGENT, AGENT)
IPRIMIER.L00~itPRimERS ,NPRrERPRI PER)
WRITE (2,1329) CASES,PLUGSWADS,AGENTS,PRIWERS,@ROL(IPROL),

I IRDTENP,PROJ(IPROJ)
1029 FORHAT 06g COSE2A1U,5XS"PLUG.A10,5X4HWA~uAIITHAGENTs MON,5

I TIPRIVER= AIO/SKA1UIUH PROL AT 1'.,1114 DEG. PROJa All)
ICOUNTaICOUNU4 I
ITORE(ICOUN1)OR (S4FT(ICASE,5'.Isl4FT(IPLUG,48),SIFT(IWAD,1#2),

I SIIFT(KAGENT,36),SHIVT(IpRrHER,33),SI4IFTIPROL,24),
2 SIIFT(IPPOJ,161S) SIFT(IROTEWfPI00,9))
GO TO 165

C -- SLOW FIRE
155 DECODE (75,193liDATA) MTIECWPVEL
1030 P05)A1 ISFS.2,F5*IFSol)

PwP#PRESF
NRDTOT*t4RDT6?4
ICvW*OIANS #05
NCWu)IAx9 (ICwNCW)
IVELmVEL
WVELm"AMOIVEL ,HVEL)
IPuPo16 4.5
HPuI4AXSIP ,UP)
ICOUNTSICOUNI + I
IF (IVEL of0o 3) IVELIO
IF MTINE .E~o 0) ITIMEal
WRITE (2,1031) ITIMECN,VEL,P

1031 FORHAT 13H AMIS,11H "OURS CM. F16.3964 VEL -F18.1,7H PRES -P10.1)
I -ITDRE(ICOUNSp-IFUN(ITIPEIC.MIVELIlP,1)
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ICOOuz4AX8( ICOO,31
GO TO 165

c -- eURST

160 DECODE (?5,!132tDAT*) ITIMOECWRATENRDSPPRESLICVICP
PR ES = PRES51 P R ESF

1132 FORMAT (rssFio.2,F10.o,rl0,Fl8*1,2I1)
IF (ICV *NE. 1) ICV=I
IF (ICP *NEj 1) IC~aU
WRITE (2,1033) ITIMENROSvRATE,CW,PRESL

1033 FORMAT 13H A116,IiH A eURST 0F15910H ROUNDS ATFtO.2,13H RD/WIN. CW
I a F1O.39IZN LAST PRES = F18.1)

IC~zCWODIA93 +.S
IRATE=25*rqA1IE *.5
IPRESL=PRESL*10* *o5
MCMH"AXO (W*Cf)
MPxMAXOI IPRESI ,4P)
NROTOT=NROTDT+NROS
NPO9BMAXU (NPO9 ,NRDSl
MRATEzWAXO INRATE,IRATE)
ICODZa.
1=2
ITORE(ICOUW?41)zIFUN (ITIMEICWtNRDS,IPRESL,2)
ICCUNT=ICOIJNV+2
ITORE(ICOUNVY=DR (StIFT(IRATE,415,SHIFT(ICY,1) ,ICP)
IF (ICP *EOJ 1) CALL BURST fICOUNT,NROS,ITORE)
IF (XCV *EO; 1) CALL BURST (ICOUNTINRDS,ITORE)
GO TO 165

ITO JKIZJK
IF (ISEAS(1,JK) WNE. 0) JK1.AND1SI4IFT(ISEAS(2,JK),-113,177713)
CALL WRITHS (I,T0RE,ICDUNTJKlq-1)
ISEAS u,9JKr=oR (SHIFT(DATEI3),51),SNIVT(3IOATE()DATE(2,.2),

I SMIFT (KtOUNT,30),SHIFT(MRATE, 151,SHIFT(NRDTOT,3),ICOO)
ISEAS (2tJKT*VR (SHIFT gWCW,I5),SHFT(MVEL,303,S41FT("P/10,21I,

1 NRDBSI4IFT(JK1911))
C -- BITS 13 TO 21 APE UNUSED.

GO TO 121
13 ICCUNTIt

DECODE 120,!336PDATA) OATESt4CDS
1036 FORMAT 11.157

JKzJREC( IsEAsOATENRECs,7)
IOODATEI II
WRITE (2,1017) IOATE(IC),OATE(2) ,OATE(3)
ITORE(ICOUNI)sOR (5,SIFT(8*MCDS93f)
ICOUNT=ICOUN*F 1
00 188 1a,NCOS
READ (191038t DATA

138 FORMAT (SA16V
ENCODE 180,!138,ITORE(ICOUNT )) DATA

1801 ICCUNT=ICOUNV+6
ICCUNT=ICOUNT-1

C -- WRITMS ITORe TO DISK
WRITE (2,104#1 (ITORE(II9,I2,ICOUNT3

101.3 FORMAT I1XS813)
.jlKljK
IF (ISEAS(1,JK) *NE. 0) JKI=AND(SHIFT(ISEAS(2,JK),-11),177?BI
CALL WRITMS IU.,TRE91CDUNTJKI,-1)
ISEAS (1,JKP*OR (SHIFTIDATE(33,51) ,SHIFT(31*OATE11).DATE(2)1.2),7)
ISEAS (2,JKI=ICOUNT *OR. SHIFT(JKI,911)
GO TO 123
END
SUeROUTINE "ARRAY (1K1,2,HVEL,ICW"9NROS,IRATENRDO,10I,IPRES,

I NSUBREO)
IBYTE (IgJpKIzSt4IFT(I,1-J) sANO. CONPL("ASKI5I*J-K))
IFUNI(IJgKvtl. OR(SHIFT(!1.5SHIS"FT(J,36?,SH!FT(K,15),LI
IFUN2(I,J,Kjtq") a OR (SIIFT(1.48I,S'4IFT(J,36) ,SM!FT(K,?I.I,

I SHIFT(L,1?),")
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2 NIXv(ISYTE(I2v1,12)#NSUSREC))
RETURN
ENO
SUBROUTINE GURSI (ICOUNT ,NROS IT CRE)
CIPENSIO. IMOE(1UOO),L(683)
READ I 1,1) kl.IIIIWROS)

1 FORNAT fISIS)
L INRDS*1)aL INROS+Z)=L ttROS*3) 20
00 1 IL=1#NRDS

3 IFILIIL) *EO&. 0) LIILIzl
Wa(NRDS*3) #4
0O 2 I.IH
ICOUNTsICOUNTI I

2 ITORE(ICCUNP=OR (SHIFT(L(I.I)45,HFTLiI-)3)
I SHIFT(L*4-I-2),I5)L(I,'I-3))
RETURN
END
FUNCTION LOOK ICS,N,C)
CIHENSION C130)
DO 1 Ist,N
IF fCtI)eEQSCS) GO TO 2

1 CONTINUE
NvN*I
CIN)MCS
LODIKN
RETURN

2 LOOK:!
RETURN
END
SUBROUTINE GAUGIN (HG, SGvNNG,ITOREJ9ISTOI
INTEGER SG
EXPIENSION SIINNG),ITOREtloOu)
DIPENSION AM?
CATA A /5.NUP 4IHDOWN/
IAZI
IF INNG .EQ4 121 IA02
NGA: (NG 3) /4
NG! ad.'NCA
SG(NG8)*SG IMG8-I)=SG(NGB-2I*U.
IF (1570 *E*- 8) GO TO 26
READ (1,1) ISG(IIaIONG)

I PORHAT 1I6IS)
00 S 121,NG

S IF (SG(I? .EO. 1) SG(I)s0
GO To 7

26 CALL PSYP (NG,SG,ISTD,IA)
7 60 2 IaI,NGA

jujI
2 ITORE(J)w ORESGI4'I).SHIFT ISGId.I-1) ,I5) ,SIIFT ISG(d.'!-?) 33),
I SHIFT(jUII.!-3),d.5I
WRITE 42011) NGA(IA), ISGtI) ,IuING)

18 FORNAT IIXISVIXAd.,I?H READINGS FCLLOW. /912118))
RETURN
tND
SUBROUTINE P3YPIN6,SGIAIS)

C -- READ GAUGE BATA FOR DISTANCES OTHER THAN STANDARD. CONVERT TO
C -- STANDARB READINGS AND STORE.

0IHENSION S6*NG),SDRIIUO ) ,SGRI IOU)
COS'NOl CPAP#3GIS),SGl(112) ,SGCOOEI56G)
CCPON/ONE/TRASN13) .NOB(?) TRAS'4N( 155)
INTEGER SG
PESD (19109? IOPONACTPTv PACT, (SOR (1),SGR II ,!11,NACTI
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118 FOPPAT zI1%2FS,28Flse2,FS*53)
DO 131 12lNG

131 SG(IluU
6O TO (1,21 1040

I COPRzPACT-P?
00 3 1ulqWACT

3 SOR(I)wSDRfE0.CORR
so TO 5

2 COFRsPACT+P1
00 4 lulNG

I, SDRMI)CORR-SOR(Il
SDR(NG#t).S0§fNG)4.

C D ISTANCES API NOW MEASURED FROM THE PROPER REFERENCE.
C -- FIND DESIRED READINGS eV INTERPOLATION

5 CONTINUE
00 7 1.1,146
IFISDREI) sGEoSGI(I)i GO TO 15

7 CONTINUE
CALL OUT (i.NPOVP)

15 Kul
IF (I *Eo IF G0 TO 16
IF (SOR()-SGIt(I) oLE. 3.15) SG(I-1).SGRC1) *1u18.

11 Do 25 3=1,14
SGA=SGiI 0'IIA-1)+Jl

s3 IF(SOR(K#l) *LE. SGA IGO TO 3S
KuK#1
GO TO 30

35 SG(J) a 103. 0 (.UUUS*SGR(K) + (SGR(K+I) -SGR(K))
I ISGA - SCR(K)) ,(SOR(K#1) - SOR(K))

25 CONTINUE
RETURN
END
FUNCTION JREC(ISEAS,DATE,NRECS,ICOO)
CIFENSION ISEASf2,1GUU),OATE(3)
INTEGER DATE
Il=OP(SMIFT15ATF(3),51)S4IFT(31'OATE()*OATE(2),2)
00 1 1.3,NRECS
I2=ANV(ISEASIII) ,777777U0t2530UOUIUU0S9)
IF (? .Ea. iii Go To 3
IF(12) 192,1

1 CONTINUE
INWRECS. I
HRECS=50U8 (NRECS/5 33) *53
If INRECS .G. 1203) CALL OUT(4HJREC)

2 JREC=I
RETURN

3 ICzISEAS (1111 *AND. 76
IFfIC *NE. 1000 oAND. IC *WdE* ICOD-I) GOTO I
JRECuI
WRITE (2,10)

10 FORHAT (19M OVERWRITE RECORD.)
RETURN
END
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PROGRAM BANKL

PROtRAN BANKL (INPUT.65,OUTPUTa6S,TAPE1UINPUTTAPE2zOUTPJTTAPE4)
IMPLICIT LOGICAL (E)

C -- SORT SUBFILE SEARCH ARRAYS BY DATE*
COMMON INDEX (201),INDEXS(1901),ISEA"(Z,200),ISEAS(2,I00u),

1 DATA(S),SGI(I00I,SG?(I2)vSG(56)
criqENSION REvOI(t6olZS(100IIIT(2, 1366)
COMMON /ONE/ COOE,NG1L,NG2,NOBI,NOBZDIA",NGNREC~,SAVE1,SAVE2,

I CASE(33),PLUG(30),WAD(36),PRINER(30),AGENT(33)
EQUIVALENCE fREC19CODE)
CALL OPENRE 1 4
READ (191090 IGUN

1500 FORMAT (15)
I CALL GUNCAL f I.IGUNENEXTJJ)

IFIENEXT) STOP 100
NRECS=AND(7?779,ISEAM(2,JJ))
CALL READ)IS T U.,INDEXSNRECS*1,JJ)
CALL STINDX * 4NDEXS,NRECS*1)
CALL READMSI 4,ISEAS,2*NRECS91)
00 10 1-39NRECS
IF (ISEAS(ljI) *EQ. 9) GO TO 5

10 IS(!)uOR( 79 .AND* ISEAS(1,I),
I SHIFT tisEAS(II,-391 *AND. 777TS68
NRzNRE CS
GO TO IS

5 NRr-t
15 DO 30 1=39NR

ININV=777777V0
Do 26 Ju39NR
If ( IS(J) :GE. INIt4V) GO TO 20

Km JIINVzIS (J)
20 CONTINUE

IS (K) 77777??B
IT(I,I)=ISEAS( 1,K)

30 IT(2,I)zISEASC?,K)
CALL WPITNS f 4,IT,?*NRECS9191)
CALL STINOX V I,!NDEX,NRECM*1)
READ (1,103) IGUN
IF (IGUN eNV. 0) GO TO I
CALL CLOSMS W4
END
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PROG RAM BANKO

PROGRAM BANKO (INPUT=65,OUTPUTU51I4,TAPE4=514,TAPEIZINPUT,
I TAPE2sOUTPJT)
IMPLICIT LOGICAL (E)
COMMON INDEX (2011INOEXSUSOI),ISEAI(2,2001,SEAS(2,1103),

I DATA(IIXSG(1U),SG2(123,SG(S6)
DIPENSION SRI(130),SR21I?)
CONHON/ONE/ OOENGING2,NOS1,NOS2,DIANNGNRECHSAVEISAVE2,
I CASE(36),PLUG(30),N*D(33),PRXHER(30),AGENT(3U)
DIMENSION RE0I(16U), DATE(3),SG(56) ,PROL(31),PROJ(30),

I IHELP(14 ),IO)IATE(3)9IOATI(3)vIDAT2(3)
EOUIVALENCE fREC1,COCE), IOATE,IDATE)
COMMON /TWO/INOH(201),MINVMAXV'40L,C06,IRHIt4,IR"AXJGUNS,

1 1001,NOLSKODE(8l9M qJqINOL(S OO),JN
DIMENSION MOGUN(2OO) ,NORS(21O)vOATES(12)
COMMON /THREE/ ITORE(1100)
DIVENSION HOLD ( 6,12)
IUYTE(IqJqKT*SHIFT(I,1-J) sANO. COMPL(MASK(59J-'C)l
CALL OPENRE 1 4)
crA"3x6s06. VIDIAM*OIAM*OIAM)

999 RED 1,1093) ICO,OATA
1013 FOPMAT (15,7018,A5)
598 IFfICO-1) 121919185
110 CALL STINOX14PIWDEX ,2011

CALL CLOSMS 4 4)
STOP

I DECODE (7St1302,DATA) NGUN,(I94ELPII)qIsIit4GUN)
1062 FORMAT (ISIS?

0O 100 IslyNGUN
CALL GUNCAL I I,INELPII)tEt4EXTPINDMII))
IF (ENEXI) SIOP I

100 CONTINUE
JGUNSZNGUN
DATA H4OA/10HGUN NOS f
POL*HO A
GO TO ISO

13! VECODE 175,t134,OATA) AMINVvA"AXV
1004 FORMAT IF5.U)

ICOHICO-1
IRHINa2.
IRPAXzNREC"
6O TO (2ip3q,5,6,7p6) ICON

C -- VELOCITY
2 PINV=APINV

MAXVuAHA XV
CALL SELECT f131,4S)
GO TO 150

C -- CHARGE WEIGHTI
3 CONTINUE
FINV=DIAM3*ANINV
MAXVaO IA 3 *AAXV
CALL SELECT f1916930)
GO TO ISO

C -- NUMBER OF ROUND$ S~nfT
4 NINVzAP0INV.SI

IMAXVuAM4AXV*I 1
CALL SELECT f1,1,15)
go To ISO

C -- PATE OfF IRE (RDS/NIN)

PNAXVn2S.* AMA! V.
CALL SELECTII,41,S39)
GO To ISO
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C N- UMBER RCSISURST

MAXVuAhAXV~aI
CALL SELECT 120370#6)
6O TO 150

C -- AUGINGS
7 fIFVzIUof.*IqINV+.1

W4AXyaIluGu.*#AXV,. I
CALL SELECT t2t25,36)
GO TO 150

C *- A) PRES
8 MINV=AMINVGJ5

N*XVwAMAXV#45
CALL SELECT *2,13,74)

152 WRITE (2,116) JGUNS, "L
10606 FORMAT CIH8IS,27.04 GUNS WERE CHOSEN BASED ON A10,284 LIST OF GUN NU

lWDERS FOLLOW$ I
IF tJGUNS .Nfe 4) GO TC 155

C -- *YVASS UNNEEDED CARDS
160 READ 1009,IC60TA

IF (ICC *LE4 16) GO TO 998
GO TO 160

155 00 165 IVlGGUNS
TINDH( I)
NOGUN(I)uI6"EtISEAM(1,IN ,4.6,60)

165 NOPS(I)=IUytf (ISEAW(2,IN) ,I,tz)
WRITE ( 2,1316) (NOGUN(IlI1,JGUNS)

1006 FORNAT lX12110)
I 2s1

170 READ 11,10011) (14L0(I,IZ),Is1,8)
1007 FORIMAT t8AII)

UECOCE (5,12I0,HOLDtI,IZ)) ICO
IZzIZ' I

%IF tlCU *GTf 1ei GO To 170
IrSIZ-z

C -- CALL UP DESIRED SUBINDEX
to0997 IKITTY219JGU4S
CALL REAUWS * 49INDEXS(I), NORS(KITTY)111NOM(KITTY11
CALL STINDX f 4#INDEXSPNORS(KITTY I~ll
CALL REAOMS 4 bISEAS, 24NORS(KITTY),I)

C -- SELECT RECOROS TO BE READ FROME DISK
riO 27 XysirzZ
DECODE (80,11IIHOLD(1Y)) ICODATA

995 IRFINs3
IRPAXaNORS (KITTY) .1
IF (ICD-IL) S99200,265

C -- SELECT BY RECORO NUVIBER
200 CECOVE 1?5,IE10,OATI) NSrfINDLfI),IulNS)
1010 FORMAT (2513)

OVTA HOAIIIIMRECORD NO f
N4OLSaHOA I
IF 15N5 *EQ* 4) GO TO 201
JUNS4
GOTO 256

261 JzJRWAX-IRHtkN*
00203 Iml#J

203 INDL 1I)*2
GO To 250

?I5 If (ICU *NEA 12) GO TO 210
CECODE (75,1612OATA)IOATI,ZOAT2,WEKOEI),lIuW

11112 FORMAT (15SS

FAXV s SHIFILIHODIIOATZ(31*110U)9i *ORsf31'IOAT2111+IOAT12)1
CALL Sf1.4 01943,60)
GO TO 250

210 ICOI=ICO-lI
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DECODE (?S,130I.,DATA) AMINV,AWAXV
GO TO(13vI11.,f5,6,17,1l,19),ICDI

13 CONTINUE
HINVaDIAI3*API NV
14A X~xO I AM3*ARA XV
CALL SEL2 (2,1.6,66)
G0 TO 251

14. MIKVxAPIhV#.l
MAX V.AMAXKV* MI
CALL SEL2 *1,4,15)
GOTO 250

IS tqMtV2S.*AVKNV+.5
MNAX V=25.*AN*X V+.S
CALL SEL2 M116939)
GO TO 256

It IMVzAINV*.1
IA XV. AlA XV+;l
CALL SEL2(291,1?)
GO TO 25!

17 ml hVwA~lI NV +4I
MAX VsAMA XVJit
CALL SEL3 t1,28,42)
GO TO 250

IS HIIVzA"INV~f5
PAXV=AMAXV44S
CALL SEL? (2922930)

19 PIbVAPINV4&5
H AX V.A MAXV ~5
CALL SEL2 (2#31#1.S)

C -- WRITE OUT DA7A
C -- THE WORD NUM!ERS Of THE INDEX ARRAY CONTAINING DATA OF INTEREST
C -- ARE STORED IN INOLo

250 CONTINUE
WRITE (2,101S) NOGUN(KITTYI,J

1015 FORMAT f11'-IGUN NUMBER 16,114,16,19H4 RECORDS REQUESTED.)
IF(J) 251,251,252

251 WRITE 42,1013)
1513 FORMAT ISM NO DATA)

GOTO 256
252 00 255 LOOP~t,J

LOOzINOL (L CDP)
ISEA1sISEASIILOO
ISEA?=ISEAS62,LOO I
J1uI8VTE 11SfA 122I1
ISEA3*AND(ISEA2,3?779)
IF (ISEAI .EQ* 6) SOTO 257
IVATE(l)xu!YlE (ISEA1,52,601
IDATESzIBYTEfISEAI1.3, 1)
ICATE (3). (IOATES-1)/31
IDATE (2) UI0ATES-3I*10ATE (3)
IDATEIzZDATE*3)
GATA DATES IJAN,3HFEE,5HNARCH,5NAPRIL,3HAY,4JUE.4JULYP34AUG,

I 40HSEPT93HOCT93NNOV,34CECt
WRITE 1 2,111.) DATES(ZDATE1)91DATE(2)910ATE(I)

1014. FORMATMlM/1iHAS9131.H, 19121
IC~sANO 17VISEAI)+I
GO TO (266,261,262,262,262,261.,264,26?),ICI

C -- PLUS GAUGE ONLY
260 CALL READ"S f 41,TORE92,J1)

WRITE 1 21116) ITORE(2),ITORE(21
1016 FORMAT (ZONIPLUG GAGE REAOINGSIASqSH AND RS)

GO TO 255
C -- STARGAUGE RESORO

261 CALL REAOMS I 1.,ZTOREgZSEA3,Jl)
WRITE (2,1161 ITORE(2),ITORE(2)
NGIm??77777777 *AND. 'ITOREII)
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NG~mIBYTE (1PODRE(1)931,60)
CALL SGR fNSI,3,ITORE,1,NOBI,SGlSRl)
IF (NG? *NEjW) CALL SGR(NG2+3,ITOREs4,NO82,SG2tSR?)

GO TO 2S5
C -- FIRING DATA

262 ISEA,4~I9YTEfISEA1931,b2)
CALL REAOMS Ia.,TOREISEANJI)
WRITE iz,1tth ITORE(IhT1TORE(1)

1ill FORMAT fiXA5,26'4 PREVIOUS ROUNDS OR, R5,5'1 ESR.)

WRITE (2,1916) ITORE(Z),ITORE(?)
CECODE uo19216,ITORE(3)) IAMB,NPRtOL,NPROJ

1016 FORMAT (13P2121
IF (IAMB *N1. 999) WRITE (2,1017) IAMB

1017 FORMAT (25H AMBIENT TEPPERATURE WAS 14.)

I11t0f(NPROL+NPROJ)
DECOOEtII, t01991TORE(4)) (PROL(I),11,NPROLI,

I (PRO.(fi,11,t upRoJ)
1619 FORMAT (SAINI

1EXTIz16+NPRLNFROJ
C-- FOUND SETUP

271 IF (NEXTI .GTs ISEA'4) GO TO 255

ITzrTORE (NEXTI)
NEXTI=NEXTI~1
101Rz1*ANO i?8,IT)
GO TO (270,275,2S0),IOIR

2 P CSEGSPLJG(IIYTEEITv'.9,54)
270 CASUS (ISBYTE IrT,55,60))

AGENTS=AGENItIBYTE(ITT,37,i.2))
PRIP(EPSSPRIMqER(IBYTE (IT,31,36)I
PRCLSzFROL (IBYTE(ITv25,36))
PFOJSzPROJ (IUYTE (ITP19.2.))
IFCTEMP=IBYTE(IT, 10,18)-IOU
WRITE (2,1026) CASESPLUGSWAOSAGENTS,PRIME-RSPROJS,PROLSIROTEMP

1020 FORMAT (6HDCASES A.10,81' PLUGS 1.11,71 WAOI AIO,9W AGENTI A199104

I PRI04ERI AII,1*.H PROJECTILE1 AIS/6XI2HPRO0ELLATS AMISH15 CONDIT

ZZONED ATIS,94 DEGREES.)
GO TO 271

275 ITIVEzIBYTEtIT,'66,60)
C -- SINGLE FIRE

CW=FLOAT (IBYE (IT, 31,15) )/OIAPIJ
VELzFLOAT(I9ITE(IT,16,

3 0))

PRESxFLOAT (IQYTE(IT,4,15)/ #8.
WRITE ( 2,1322) ITIME,CW,VEL,PRES

to PRESSUREIF6o1,6H KPSIs)
GO TO 271

C -- FAPID FIFE
280 ITIMEzI8TEfIT,.6,601

CWzFLOAT (IBYE (IT, 31,45) )/CIAM3
NROSxI YTE (TPIEs30)
PRESLZFLCATfI8YTE(IT'.,5) )/1U.

ITzITORE (NENPI)
NEXTI=NEXTri.
FATE=FLOAT (IQYTElIT,1.6v60) 5/25.
WRITE 1 2,1824.) ITIME,CWNROS,RATE,PRESL

1024. FORMAT (6H4 1114E116,SH CWARGEIF9.',,rl,16
4 RouNOS FIRED ATF10.2,11H

I ROS/MIN. 1914 THE LAST PRESSURE sF6.1)

IF CANO(189M? *EQ9 1) CALL RBU(NROS,191TORENEXTI)

IF CANDE29#IT) *GT. 0) CALL R9U(NRDS,Z,ITORE,NEXTI)
GO TO 271

264. WRITE f 2,1926) ICI

1026 FORMAT ( I41OERRORIC1=121
STOP

C -- ALPHA RECORD
26? CALL REAOMS V41,TOREISEA3,JI)
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WIRITE (2,102a) (ITORE(I)pI=2pISEA3)
102e FOR"AT 11XSA!8)
255 CONTINUE
257 CONTINUE
2S( CALL STINOX Id4,1NOEX 9201)
S97 CONTINUE

CECODE (60,1100,1401O(l'I?+l)) ICO,OATA
GO TO 998
END
SUPROUTINE SLPLECT (N,119I2)
VIPENSION *4047) ,HP(6J
COMHN INDEX (291),INOEXSIIUOI),ISERN(2,201,SERS(2,1000),

I DATAf8a,Sclhlou),SG?f12,tSGr56)
COMMON/TWO/INOtI(208),K,L,'401,ICD,4,IRMIN,IRNAX,JGV'N, ICC!,

1 HOLS9KOOE(8)9",JINOL(5v8),JN
IPYTE fI,J,K)-:SHIFThIvI-J) .ANDQ COMPL(HASK(159*J-K))
I2ATA NO/10MVELocITY ,I6MCHARGE WT ,IS*4N0 OF ROS 91IIHOURST RATE,
I10HROS/eURST ,111490RE DIAN tOHMNAX PRES

JGUN=8
CO I I=IRHINIRVAX
II:IBYTE (ISERWMINI),II12)
IF (11 *LT. K *OR* II *GT. L) GO TO I
JGUN=JGUN+ j
INOMIJGUN) zI

I CONTINUE
NOL=NO (ICON
RETURN
ENTRY SEL2
DATA MP/IU*4DATE ,1U108 DIAN I ISHBURST RATE, IUNROS FIREDq
I 1HC*4ARGE NT , 19HVELOCITY , 1IPRESSURE , 10HROS/eJRST f

CO ? ImIRNINIRMAX

lJz?e .AND. ISEPS(I,I)
ZF(fll .4.7. K dORo NI oGT* L) *OR. li .EQ,? *OR, IJ &LE. I*GOTO?
J=JI
INOL(j)ir

2 CONTINUE
HVL:HP (ICC INl
RETURN
ENTRY SEL3
J= U
00 3 IxIRMINIRPAX

ijzVe *AND. ISEPSU1
IF (IJ .GE*2 *ORs 11 .LT. K *OR. II *GT. L) GO TO 3

INC.(j)zI
3 CONTINUE

*4OLS=MF( ICCIr
RETURN
ENTRY SEL4
Jug
C0 4 IIRKIN,IRPAX
IJ=79 .AND. ISERS (1,1)
00 5 19219"
IF (ZJ *EO. KODE (19)) GO TO 6

5 CONTINUE
GO TO 4.

f IIsISYTE(ISffRS(hI)9ItI)
IMI *LTs K *OP. 11 eGTo Ll GO TO 4
jsJI
INCL (J)wI

4 CONTINUE
PC TURN
ENO
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SUeROUTINE WOU (N,l,ITCRE,NEXTI)
CIPENSION A121 ,ITOREC10061 ,PARC6S1)
REAL 19YTE
GAYA A/1SIMPPISSURES , 1SSVELOCIT!ES/
IBflEtIJKPUS'FLOAT(SN4IFTI,-J) .ANO. COIIPL(HASK(59+J-K)))
128 (N+3) Its

IF (!.f0.1)8=9.1
CC 1 1131,12
17*1TORE (NEXTI+I1-l)

PAR 4II'1-2) 'I8YTEQ(T ,3l, '5)
PAF144I1-Il*ISYTEII,16, 331

I FAP(4.'IliwaISTEIIT,1,i5)
NE rTlaNEXT 1.12
WRITE 4 292) AMI)(PARII)VIslN)

2 FORMAT ( ?P4 RURST A1U,324 FOLLOW. (READ ACROSS THE PAGEe)/(IXIFlg
1.1) )
RETURN
END
SUeROUTI.E SGR (NT,ITORE,ITIME,NOS,SG,SR)
DIMENSION IIORE(iUUU),SG(NTI ,SR(NT),TYPE (2)
REAL IeYTE
DATA TYPE /5HALPt4A,5MGAMPA/
!9YTE(IJKIuFLOAT(ANO(SHIFT(1,1-J),COMPL1MASX(554J-K))))P1OUU.
ICTzT4
IF (ITIME *1O. 1) ICOUNTM?
DO I ZeuIIC'P
ICOUNYu!COURT + I
ITsITOREQ(COUI4T)
SRI'.'! -3)zt8VTE(IT,46,61
SR(4*1 -21stIYTE(IT931,45)
SR(4'Z -i)xfIYTE(ITri6,3o1

1 SRI'.'! )zIlTE(IT,IIS)
NGzNT-3
WRITE ( 2,2F TYPEIITIME), SR(NOSI.(SG(I1,SR(ZIIalNG)

2 FORMAT 12INUSTARGAUGE READINGS (AS,25H)o THE ORIGIN READING I
1SF7.3,IH.1H16C2UNOISTANCE READING )/(IX6(Flo*T,FIU.3)))
RETURN
ENO
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PROGRAM POINT

P5kOLRAM POINT (I,. uTz256,OUTPuTz256,TAPI4=513, 7 APE± la Oylu-i
1 INPuT,9TAi-LZX OUTPLTI 1 10oi1:

lIPPLICIT L061CAL (L) 60.i12,

CCttMwH .4LEi CUL , NCA 9 mCtN6 q62 ,uIA?, t.G toGMsSA vL1,vSW 2 9 j!5
1 CASE (3C 1 9FL LG(3 01 1wAD (30 ) PR IMER (3. ) AA(f T (3C) jVjlto

1 JLT (6 1 SK, T (5J. I S Af%-.(L 95 J0 SG ( 6 I lad.
OXN&NS.st ILISTI (Iv) gW1
OIMENSIOf Sfv1 (1[DiSe2(i2i aC j2uc
ECUIVm6tKCE ((kLL1.GOOk)atI11
DATA (SHOT(I),1,15u) /50U160UGJ.,tC~ i.,gLGCT-../
IEYT (IiJ,K)= SnLFT(I,1-J) oANZo. COM4FL(mASIK(+j-KjjI 2,

C--ThIS PK04OA, It. FE]GCfi .Ar vS I-l.cE OF FCUL..., .&LTs. For U Z4
C Pi.OTTINC-. 45.

CALL CLNiv C (, LlhfUT) 3E
CALL CONNEC (ELUUh'jUTI 6z7.j
PFINT Ij4 028
R(EAij Il?0PI4LLF is 0.3 2,ju

1070 FC~f AT 4A:ILJ)DZ
IF (ME.. *t.Ce 2LNO) 6~U TO 151 300

1050 FC.NMAY "j~1 FG.j ikUNZ; ,GU'. FRUM ISFAS =~.r 2 Fc;R N(JME O.1j3z
Ilt RcCto,-' z3 FUl% c.bU' CO#Jf'T FROM( USEF FUAL7T.II, zL F~- EEO F;Clj3J.

ZISLA~S Ak AY"I POSS~aLE STArGALJ., DISTAKCFS (AL&N-A) FCLL041-/10%
3(1.%9F8*2) ) DOJ350

1060 FCrU4AT (-F"$16LE STAkGAUbCE CISTAt.CES (CArtiAl F ELLChSV'/(1A9F8.21 I a ,.
CALL CFLN'hE (') a

150 OI4P36.,./Gl4M#*3 0j3390
PFIhT Iz

1040 FCKMAT (- ut VLU NL.j INSTmUCI IONS?*) &~~.It
1020 FOKtMAT r-ETEk 6uI ,.UraR,9 JCDE-) 0Q u'L2-

1READ (1,' ) IGUNhOjCCiE ij4 3

IF (Iuu3NNO .EQ. 01 CALL CLLSM14) 3).,0'
IF (It.UNSC LGC. .) STOP 4. 1-05 1
CALL GUNCAL I 4v1GUt~hUqENLXT9LGUN)04a6,
IF (EN.zTA) CALL OUT (SNF-GINTI J007
NCRI, Idl -,tj(I.tAM (2L kvUNJ 9 It12l iJ8

C--CALL UP SUoINOEX 0 004a9
CALL RE$.rMS I 4qIN3A~qhORS+1,LGUN) 3 t3
CALL STINOX ( 4,IN0EXSI4OhS.+iJ 0 G151i
CAMLL RLJ.CMS ( 491SEAS,24tvORS1) uj 0 J'z:
PS~PT 16!040C c 53L,

1030 FCf(MAT (" ENTE, 1 FO&k ALPMA, 2 FOR~ GAM A;NUtij, UF jl~STANC5: CISTj~a54C
I ANCES") u4ui55
READ h±,* I UF,11.(LIS7(IIlI,II 00i~b"
EuP=IuP *EQ. 1 ocz:070
IF (EUP) GO TO 10 '1C )58.4

00 211 Ju1.Iw6c u6,
IF IAuSIGIST (I)-SG2IJ)IGT* 3*11 GO TO 204331
ILIST tIlmi .8 lb2u
60 TO lb U63

20 CONTINUE U093b490
STOP2 i.6a65C

is CONTINUE 00000b
Gli TO 35 fi~cl 67.a

is 00 25 1.1.11 Ia DOW
00 34 Ja1,NGA a03b91
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AI IoS iiLh-S.11J) I*fl. el 1 U TO 30 o
ILIST 11) zJ oou7lj
6C TO 25 6;0572t,

34 CCNTIN..L BOWZ
STO P3 000714u

as CCNTIIN'UE Q.,751
CLIST.TRU.. 64176C
CC 4.0 I1,11 4 (077o~
00 45 .1isiGe 6;0 4
IF (AoSi;O1STfZ)-SCP2IJi)oGTw Del1 GO TO 1.5 g.;,79)
XLIST141x (I 5j O 0o
G. TO 40 ucV.

4S CC.NTINUEqIo16L
ELIST=.FALSL. 404C3.
60 TO 35 006842

44 CONTIeNU 6004.5^
15 Nuc11 0 DC '6C
NAOCTJ a u~c7L
NESRmZ 00c68m
EGAUGE=.FALSE. oii
ESTART=. TRUE* 609
N&~CSzAhCl77IvISLAN(29LGUN)) 000912
00 50 1z3,NRECS uvr
ISLAImISEASt1 .1) 0ujs3c
IF (ISEAl eECo 6) 60 TO Si OCC9'42
M ~.A22I ,ASC2,!) * **'15i
J1:IdVTE (ISE.A2v12v21) of 00960
ILISAN0I7BI1SEA1P4I 04.970
M cA3=ANO(1SEA293?771) 6 ocDpbo
GO TO 4100g)a).1(

5S CCNTINUE 00la,.h,
IF (ZGAUG0) GO TO 50 lc110

CALL REACM1S (4 .. ITQREISEA3vJil Iai11d2
Nu1=Au 1?7777omAsiTCRLE(1lJ 301033
Nc*Za~eYTE ETC.w11.31'It
CALL S~xZ f(1391T~o.E1taC31vSGL9SR1? 001 a 5C
IF ( EUP) GO TO T7e 00it661
IF IN6Z *EU 4 0)G TU 50 bolrcc
CALL SGZ (5hG23%1TOFE929NOa2,SG2,SR2) 0 01.eC
00 75 Nz1iol s oli.9f
XmI LZST (N) 60110C

IS SGARc ChNSUbImSh2(K) 001119
NSUb3hSUd+1 00112C
EGAUGE= * TRuE. GO0133
GO TO 5c 6014o

79 OC 63 NglXXz 081150
K=ILIST ltd 001160

80 SGAR~k (ttNSUdI=SR1Ie() #J41171
NSUBBNSU6#1 cfl
EGAUG~n. TRUE. 4101193
GC TO 50 vi

66 EGAUG~m. FALSg. 001210
LSUBBSJut a 01220
ZCOUNTxj&YTE 1ISEAS 1118,31942) 4iOIso
JNslclVTE 1ISEAS12,I),129211 fid1 244
60 TO f11,91103141)JCOCE 401256

C +- COUN4T NUKBEA VF ROUNDS FIRED 001260
181 CONTINUE QQ1270

SHOT NSUaIuNRDCTsNROCTISYTE(ISE AS 1 1J49151 001260
60 TO so 001290

C -- 0BTAIN #NM!N OF ROUNGS FIRED FROM RECO6O 491309
III C8i.L kEADMS I 491TORE91COUN1.JKI 801310

DECODE l1091l11u,17041LS WROCT $01320
1444 FCKHAT (15) 481330

SIOIINSUai)NPDCT*IbYTLIISEAS(1I),1.,915J 8013460
G0 10 sa 6413S0
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G ;- OcIAif t Lk dl %;.LUhl 616
163 CALL REACHS I4*~ITORL91COUNToJeU OHM7(

NJMIaV1E (ISEAS(1.,19,15) 69 1363
RisCOLSK I I TORE 9IGUN7 #IA M31 U0 139G
RCEOCTzaCEQCTREJ od £4o
SMOTINSU6)RRCEQCT 0611'

110 IF (LSUL *Ue.~ 1) 60 TU 50 0 014&2u
IF ISHOT(LSUL3-1) *LE* SIIOT(NSUaliJGa TO 50 (101i.31
LSUtsLSJE- 1101
StfUT (LSUS)rS.OT (NSUC) 0 n1'.53
GC TO 110 8814*64

C -- DETAIN LSR FRCM NUMo.R IN RECORD 0 0 14.7C
134. CALL anEmM (4viTOcjICCUNJ(I 00 14.80

DECOOL ti ,1005vlTOkEl RDE~dCT 001492
105 FCKM*AT 45X151 803.500

S0OT (h3uE)=RCEQC7 0015101
GC TO IIJj 116152C

50 CONTINUE 001530
51 NSUt)hSUE-1 a 0 1516r.

DO iZa 1=1,NSU 00155J
ISSIuTuSMOT I 001560
00 125 J21011 ill ISC

12S IS6IJ)=1000.SARkCJI) oQ158n
120 MWjiTE ( Z.UL6 fiSb(j)qJUII1)hISIOT Ve0190

1016 FOR~MAT 4716) 001606
CALL STItID* I49INjX92411 Ou16l1
Go; TO i 00162VF

OlklNION ITOL.CIbgd).SG(NT),SRINliTYPE12I vutl6SC
REAL IdYTE OU1660
DATA T1~f j'hALPHA,5h6AMflA/ 0451673

IC~aT/4 01690
XF tXTZiE *EC* 1) XCOUNT2 001709
00 1 1=19ICT 901710
ICUT=1CCUNT + 1 0017.20
ITxITO~i (ICOLNT) 101710

SrcI4#I -2)uIeTLTE(1 45) 121750

1 SfAl**I )z~bYTE(IT,1,15) 001776
NG=NT-3 601780
RETURN 981790
ENJ 8111600

396,1 601620
1,2,136., 164* sclbic
370,1 8618'.c
1,1,136. 80100

Ik4PO5J //// ENa OF LIST ///
IN'.POSJ hfl/ END OF LIST I/
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LISTING USED BY ALL PROGRAMS

SUPROUTINE OUT (SUS)
COMMON INDEX (211),INOEXS(1UOI),ISEANI2,21),ISEAS(2.1UsU),

I ATAf6ISGl(Ilfl),SG2(12),SGq56)
CALL STINOX 0 4,INOEX9201)
CALL 11LOSMSt 4)
PRINT ISIJ!

I FORMAT (ISIIERROR--SUBPROGRAN All)
STOP
END
SUBROUTINE SUNCAL (IFNIGUNENEXTtJJl
LOGICAL ESTOR,Et4EXT
COMMON INDEX (201),INDEXS(I5SI),IIEAN(2.720S),ISEA3I2,II),

OATA1I1,SGIilOS),SG2IIZ),S6(56)
COMMON /ONE/ TRASI4(7),NREC" 9OTH(152)
IBYTE (Ij,K1=S94IFTfI.I-J) *AND* COWPLINASK(S9+J-K))
WRITE I 2,1S) IGUN

I5 FORMAT (INIGUN NUMBER 17)
1 CO 2 I.4,WRECM

IlzleYTE (ISB*N(II)v,46,60)
IF (I1 sE~o IGUN) GO TO S
IFIII) 2,I.,2

2 CONTINUE
WRITE (2,10M NREC94,IGUN

10 FORMAT (2794 "AIN ARRAY FILLED* MAEC z 1597H4 IGUN a M5
CALL OUT (6W6UNCAL)

5 JJZI
ENEXTu.FAL SE.
RETURN

I. JJ.I
ENEXTs.TRUEI
RETURN
ENO
SUBROU7INE OPENPE (IFN)
EXTERNAL LEAVE
COMMON INDEX (201),INDEXSIIOSI),ISEAMI2.710),ISEAS(2,ISOU),

I DATA(8YiSGIIa0§)tSG2(12)9St(S6)
CC"tION /ONE/ COCENGlNG2,NOBIVNt40S2DANNGNREC9,SI,S2,S(153)
CIPENSION RecifIso)
EQUIVALENCE tREC19COOE)
CALL RECOUP (LEOVE,778,UI
CALL OPENWS fIFNINDEXt20lS)
CALL REAOWS IIFKECI,1160,I)
CALL REAO9IS tIFNSG,!'G,2)
NGUZtNG
IF (W001NG12) *EQ. 11 NGOuNGI*L
CECODE (560,fSG) (SGI(I),IsINiO) ,(SG2(I) ,IzING2)

I FORMAT (I12FS*?)
CALL READHS *IFNISEAM,'4SU,3)
RETURN
END
SUBROUTINE LeAVE (IAie,IFIELD)
1O.1
CALL OUT ISHLBAVE)
END
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FLOW DIAGRAMS



PROGRAM BANKN

RODAAEAD THE,

RH REASC.D

DAEATA*TRGUG

FIRING ~ ~ ~ ~ ~ OE FEVERA FOFNOOUDRRON US
AROENDSU

E- I

FINDDESIED GN NUBER UMBEFROM DTA. RAD TH



PROGRAM BANKL

START

READ GUN/

NUMBER

SELECT THE PROPER SUBINDEX
FOR GUN NUMBER CHOSEN.
READ THE SUBINDEX (INDEXS)
AND SEARCH (ISEAS) ARRAYS
FOR THIS GUN FROM THE DISC.

SORT THE ISEAS ARRAY BY
ORDER OF DATE. CALL THE
SORTED ARRAY IT

WRITE IT TO THE DISC TO
REPLACE SEARCH ARRAY
(ISEA)

FSELECT THE MAIN INDEX

READ GUN

NUMBER
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APPENDIX F

NOTES ON PROGRAMS AND SUBPROGRAMS USED BY THE DATA BANK



I

PROGRAM BANKN controls the reading of data from cards into the data bank. The following
subprograms are associated with BANKN:

I. SUBROUTINE MARRY is used to place data in the ISEAM array, which is used to determine
which gun subfiles contain requested data (Appendix B).

2. SUBROUTINE BURST is used to enter velocity data for multiple round bursts into the data
bank.

3. SUBROUTINE LOOK stores the name of the cases, wads, plugs, wear-reducing agents, and
primers. These data are stored in the first record of the file and are referenced as needed
(Appendix B).

4. SUBROUTINE GAUGIN places stargauge data in the data bank. If the stargauge data are
entered in a nonstandard (for this program) form, SUBROUTINE PBYP is called to help keep
things straight.

5. FUNCTION JREC selects the record number of each record written. (As explained in
Appendix B, there are provisions in the subindex for each gun for 1000 record numbers.)

The following subprograms are used by all programs used with the data bank:

I. SUBROUTINE OPENRE calls OPENMS to properly open the mass storage file and reads
certain data from it.

2. SUBROUTINE GUNCAL finds the index number of the gun requested.

3. SUBROUTINE LEAVE and SUBROUTINE OUT help cause the mass storage file to be
properly indexed to the main index and to be closed in the event of an abnormal exit (seek
RECOVR below).

The following system subroutines are among those used by these programs:

1. RECOVR is called by OPENRE at the beginning of each run. This causes any abnormal exit to
be via LEAVE rather than an abnormal end of job (an abnormal end of job would most likely
destroy the mass storage file).

2. OPENMS properly opens the mass storage file.

3. READMS reads data from the mass storage tile.

4. WRITMS writes data to the mass storage file.

F-I
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5. STINDX charges the index used in referencing the mass storage file. The program first uses the
main index (INDEX array) to reference the desired gun number, and then it uses a subindex
(INDEXS array) to reference records for gun firing days or stargauging desired.

6. CLOSMS properly closes the mass storage file.

PROGRAM BANKL is used to sort the ISEAS array. The ISEAS array will contain
references (via the INDEXS array) to firing, comment, and stargauge data. After BANKL is
executed for a given gun number, these references will be by order of date.

PROGRAM BANKO will output data from the data bank. The following subprograms
are associated with PROGRAM BANKO:

1. SUBROUTINE SELECT (main entry point) will find the guns with the data requested
by the input data. ENTRY SEL2, SEL3, or SEL4 will find data for each requested
gun that also meets the requirements for selected records.

2. SUBROUTINE RBU will unpack velocity data for a burst.

3. SUBROUTINE SGR unpacks stargauge data.

PROGRAM POINT is used to output data in a form convenient for graphing. This
program will output stargauge readings vs rounds fired or stargauge reading vs estimated
ESR factors. This program produces little output, so it can be conveniently run
interactively. The following subprograms are used:

1. SUBROUTINE SGZ unpacks stargauge data.

2. FUNCTION COMESR either counts rounds fired or computes ESR factors as needed.
It uses SUBROUTINE VPCAL to fill in missing velocities and pressures and
user-defined FUNCTION PESR to compute ESR factors. (The PESR function computes
ESR factors by the method of Smith and O'Brasky*.)

C. S. Smith and J. S. O'Braak, Prelbnbiary Calculations for the 203mm Marine Corps Gun Howitzer Propulsion Package, Naval
Surface Weapons Center, Dahlpen Laboratory Technical Report NSWC/DL TR-3734 (Appendix B), Dahigren, VA, August 1977.
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